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Executive summary

The reduction of early school leaving to less than 10 percent of the relevant population by
2020 is a headline target in the Europe 2020 strategy and one of the five benchmarks of the
strategic framework for European cooperation in education and training. Designing adequate
policies to combat early school leaving is a difficult task, that requires both the identification of
causal links and the measurement of costs and benefits.

In this report, we review the issues surrounding the measurement of the costs of eatly school
leaving to individuals and societies, and examine several implemented policies that are expected
to affect early school leavers. These include broad policies — such as changes in minimum school
leaving age, tracking and school resources — as well as more targeted policies. While our focus is
mainly on Europe, we also consider important evidence from across the Atlantic.

The first part of the report is devoted to the measurement of the costs of early school leaving.
These costs are private, fiscal and social. Costs due to lost private benefits include the expected
gains in earnings and wealth, improved health and life expectancy and higher lifetime satisfaction.
Costs related to lost fiscal benefits include increased tax payments, lower reliance on government
transfers and reduced expenditures on criminal justice. Social costs related to lost social benefits
include productivity externalities, the social value of better health and the gains from reduced
crime.

Due to data constraints, the measurement of costs usually requires several stringent
assumptions. We review these assumptions, and highlight their implications. The identification of
a causal relationship between education and outcomes requires a source of exogenous variation
that affects the latter only by influencing the former. We briefly discuss the empirical economic
literature that finds this source in the observed changes of compulsory education. We then
provide a few guidelines for the measurement of the costs of early school leaving.

In the second part of the report, we look at the policies implemented by EU member states to
reduce early school leaving. Unfortunately, these policies are rarely evaluated using credible
approaches that identify causal effects. In many cases, since we don’t know whether the benefits
deriving form a program outweigh the costs, it is difficult to offer guidance for the selection of
effective policies. It is not surprising that most of the studies that we review originate in countries
with a tradition of collecting and releasing to academic researchers rich individual data. Since
education affects individual, social and fiscal outcomes, policy evaluation using a cost-benefit

approach requires data on all these aspects. Often, these data are missing.



Our review of the policy evaluation studies highlights that comparing different policies on the
basis of a cost-benefit analysis is a very difficult task. Success in this exercise requires not only
accurate data on outcomes and costs, but also that the same outcomes are considered, that
individuals with similar characteristics are targeted and that similar evaluation methods are

applied.



Executive Summary (GERMAN)

Ein Hauptziel der Strategie Europa 2020 und einer der fiinf Benchmarks des strategischen
Rahmens fiir die europiische Kooperation in Bildung und Ausbildung ist es, die Quote der
frihen Schulabginger bis 2020 auf weniger als 10 Prozent zu senken. Es ist eine schwierige
Aufgabe, die geeigneten politischen MaBnahmen hierfiir zu treffen, da dies sowohl das
Identifizieren von kausalen Zusammenhingen als auch das Messen von Kosten und Nutzen
erfordert.

In diesem Bericht betrachten wir die Probleme, die entstehen, wenn die Kosten von frithem
Schulabgang gemessen werden sollen. Weiterhin untersuchen wir einige bereits implementierte
politische MaB3nahmen, die die Reduktion von frithem Schulabgang betreffen. Diese umfassen
breite Mallnahmen wie eine Anderung des Mindestschulentlassungsalters, die Aufteilung in
weiterfiihrende Schulen und finanzielle Schulressourcen — genauso wie gezieltere MaB3nahmen.
Der Fokus des Berichts liegt auf den Lindern Europas, aber auch empirische Evidenz aus den
USA wird berticksichtigt.

Der erste Teil des Berichts beschreibt, wie Kosten, die durch frithen Schulabgang entstehen,
gemessen werden konnen. Die Kosten werden unterschieden nach privaten, fiskalen und sozialen
Kosten. Kosten durch private Nutzeneinbuf3en entstehen frihen Schulabgingern durch Lohn-
und Wohlstandsverluste, eine niedrigere Gesundheit und Lebenserwartung und eine niedrigere
Lebenszufriedenheit. Fiskale Nutzeneinbullen entstehen durch eine niedrigere Steuerentrichtung
von frihen Schulabgingern, einer hoheren Abhingigkeit von staatlichen Abgaben und héheren
Ausgaben fir die Strafjustiz. Soziale Kosten, umfassen niedrigere Arbeitsproduktivitit, eine
schlechtere Volksgesundheit und erhéhte Kriminalitit. Da viele dieser Faktoren nicht direkt
messbar sind, erfordert die Quantifizierung der Kosten harte Annahmen. Wir betrachten diese
Annahmen und bewerten ihre Auswirkungen.

Die Identifizierung einer kausalen Beziechung zwischen Bildung und Bildungsoutcomes
erfordert eine Quelle exogener Variation. Wir diskutieren kurz die empirische 6konomische
Literatur, die gesetzliche Anderungen in der Schulpflicht als solch eine exogene Quelle nutzt.
Anschlieend formulieren wir einige Hinweise zum Messen der Kosten von frithem Schulabgang.

Im zweiten Teil des Berichts, betrachten wir politische MaBnahmen, die von EU
Mitgliedstaaten eingefithrt wurden, um die Quote der frihen Schulabginger zu reduzieren. Leider
wurden diese MaB3nahmen nur selten an Hand von glaubwiirdigen Ansitzen, die kausale Effekte
identifizieren, bewertet. Da wir nicht wissen, ob der Nutzen eines bestimmten Programms die

Kosten desselben tubertrifft, ist es in vielen Fillen schwierig, Hinweise zur Implementierung



effektiver Mal3nahmen zu geben. Es ist nicht Gberraschend, dass viele der betrachteten Studien
aus Lindern stammen, in denen umfangreiche Daten tber Individuen gesammelt und fir
wissenschaftliche Zwecke bereitgestellt werden.

Da Bildung, Auswirkungen auf individueller, sozialer und staatlicher Ebene hat, benotigt man
fir die Bewertung von bildungspolitischen Maf3nahmen Daten zu all diesen Aspekten. Oft fehlen
jedoch genau diese Daten.

Unsere Zusammenfassung der Studien zur Evaluierung politischer Mal3nahmen betont, dass
der Vergleich unterschiedlicher politischer MaBlnahmen mit Hilfe von Kosten-Nutzen-Analysen
eine sehr schwierige Aufgabe ist. Eine erfolgreiche Analyse erfordert nicht nur akkurate Daten zu
den Bildungsoutcomes und den Kosten, sondern auch, dass in allen Studien die gleichen
Bildungsoutcomes betrachtet werden, dass zudem Individuen mit dhnlichen Eigenschaften

untersucht werden und dass dhnliche Bewertungsmethoden angewendet werden.
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La réduction de ’'abandon scolaire précoce a moins de 10 pourcents de la population scolaire
d’ici a 2020 est 'un des grands objectifs de la stratégie Europe 2020 et 'un des cinq benchmarks
du cadre stratégique de la coopération Européenne dans 1'éducation et la formation. La
conception des stratégies adéquates pour combattre 'abandon scolaire précoce est une tache
difficile qui nécessite non seulement 'identification des liens de causalité, mais encore I’évaluation
des cotts et bénéfices.

Dans ce report nous révisons les questions par rapport a I’évaluation des cotts de I'abandon
scolaire précoce pour les individus et la société, et examinons plusieurs mesures mises en
application qui pourraient influencer 'abandon scolaire précoce. Celles-ci comportent des
mesures générales — par exemple les changements concernant I'age de la scolarité obligatoire, le
choix de I’école et les ressources financieres de 1"école — aussi bien que des mesures plus ciblées.
Nous nous concentrons principalement sur ’Europe mais prenons également en compte des
arguments importants outre Atlantique.

La premicre partie du rapport est consacrée a I’évaluation des couts de I'abandon scolaire
précoce. 1l s’agit des couts privés, fiscaux et sociaux. Les cotts privés se rapportent aux pertes de
bénéfices privés incluent les augmentations prévues de revenu et de richesse, une meilleure santé,
une plus longue espérance de vie et une plus grande satisfaction de vie. Les couts concernant les
bénéfices fiscaux non réalisés comprennent des paiements de 'impot augmenté, une dépendance
plus basse des transferts du gouvernement et les dépenses réduites pour justice pénale. Les cotts
concernant les bénéfices sociaux non réalisés comprennent les externalités de productivité, la
valeur sociale grace a une meilleure santé individuelle et les avantages d’une criminalité réduite.

En raison de la limitation des données I’évaluation des couts demande habituellement
plusieurs hypotheses strictes. Nous passons en revue ces hypothéses et mettons en évidence leurs
implications. L’identification d’une relation causale entre I’éducation et résultats exige une source
de variation exogene qui affecte ces derniers seulement en influencant le précédent. Nous
discutons brievement la littérature économique empirique qui découvre cette source dans les
changements observés au niveau d’éducation obligatoire. Ensuite, nous fournissons quelques
directives pour I’évaluation des couts de I’abandon scolaire précoce.

Dans la deuxi¢me partie du rapport nous examinons les mesures appliquées par des états
membres de 'UE afin de réduire ’'abandon scolaire précoce. Malheureusement, ces mesures sont
rarement évaluées en appliquant des approches crédibles qui identifient des effets causaux. Dans
de nombreux cas — comme nous ne savons pas si les bénéfices dérivants d’un programme

dépassent les couts - il est difficile de proposer des directives pour la sélection de mesures



efficaces. Il n’est pas surprenant que la plupart des recherches que nous passons en revue
proviennent des pays avec une tradition de collecte et mise a la disposition de données
individuelles de grande ampleur aux chercheurs universitaires. Etant donné que 1’éducation
concerne des résultats individuels, sociaux et fiscaux, une évaluation de politique utilisant une
approche couts — bénéfices a besoin de données sur tous ces aspects. Souvent, ces données
manquent.

Notre examen des études sur I'évaluation des politiques publiques souligne que la
comparaison de politiques différentes sur la base d’une analyse couts — bénéfices est une tache
tres difficile. Le succes de ce travail exige non seulement des données précises sur les résultats et
les couts, mais aussi que les mémes résultats soient prise en compte que des individus avec les
mémes caractéristiques soient ciblés, et que des méthodes d’évaluation similaires soient

appliquées.

Introduction



According to the definition used by Eurostat and the European Commission, eatly school
leaving occurs when an individual aged 18 to 24 has attained at most lower secondary education
and is not engaged in education and training. In 2009, 14.4% of the European population (EU-
27) was in this condition, with some countries close to the 10 percent mark (Austria, Germany,
Belgium, The Netherlands, Sweden, Czechia, Poland and Slovenia) and other countries very far
from this mark (Spain, Portugal, Italy, and — somewhat surprisingly - Norway and Iceland).

What are the individual and social costs of early school leaving? In a frictionless economy,
where individuals are free to choose their optimal level of education and the effects of individual
choice do not spill over into society at large, this question makes little sense: the level of
education each of us chooses or has chosen is both privately and socially optimum. In practice,
however, economies and societies are far from frictionless, and optimal choice may be restrained
both by the presence of credit constraints — both short and long term — and by other market
frictions. Moreover, since individual choice has effects that are typically ignored when choosing
education, there are externalities driving a wedge between the social and private costs and returns
to education.

Many view early school leaving as a serious economic and social phenomenon that has
important consequences both on individuals and on society. The recent economic literature has
highlighted that the benefits of education are broad (see Oreopoulos and Salvanes, 2011). For
individuals, education generates benefits not only because it improves occupational prospects,
wages' and job satisfaction, but also because it leads to more informed decisions affecting health,
marriage, parenting and retirement. Moreover, schooling affects individual non-cognitive skills
and attitudes, such as risk aversion, patience and motivation, that influence economic choices.
Individual decisions to undertake further education have social consequences, and affect both
state finances - by raising tax revenues and reducing welfare benefit payments - and social
welfare, because of their effects on crime, attitudes toward minorities and immigrants and
political participation (Moretti, 2007).

The broad perception that early school living affects in a significant way both society and
individuals, who could benefit from increased educational attainment, has induced policy makers
to design policies that try to address the problem. Reducing early school leaving to less than 10
percent of the relevant population by 2020 is a headline target in the Europe 2020 strategy and
one of the five benchmarks of the strategic framework for European cooperation in education

and training (European Commission, 2010). Designing adequate policies to combat early school

More and better education is associated to higher wages both in standard human capital models and in signalling
models where education acts as a signal of valuable innate abilities.



leaving is, however, a difficult task, that requires the identification of causal links and the
evaluation of the expected costs and benefits. It is unfortunate that in the European policy debate
these requirements are often overlooked or receive limited attention.

In this report, we review and discuss the issues surrounding the measurement of the costs of
early school leaving to individuals and societies. We also examine a set of implemented policies
that are expected to affect the percentage of early school leavers, by distinguishing between broad
policies — such as changes in minimum school leaving age, tracking and school resources - and
policies explicitly targeted to the sub-population of eatly school leavers. While our focus is mainly

on Europe, we also consider important evidence from across the Atlantic.

1. The Costs of Early School Leaving

The costs of eatly school leaving are private, fiscal and social (see Belfield, 2008, and
Psacharopoulos, 2007). Table 1 from Belfield is a good summary of the expected benefits from
additional education. Private benefits include the expected gains in earnings and wealth,
improved health and life expectancy and higher lifetime satisfaction. From these benefits one
should subtract the additional private costs, which include foregone earnings. Fiscal benefits
include increased tax payments, lower reliance on government transfers and reduced expenditures
on criminal justice. If the government subsidizes education, the public costs of additional
schooling should be subtracted from expected benefits. Social benefits include productivity
externalities, the social value of better health and the gains from reduced crime.

Evaluating the costs of early school leaving and the expected benefits of additional education
— typically high school graduation — is a complex task, based on the comparison of outcomes for
a treatment and a control group. It is customary to identify the treatment group with early school
leavers and the control group with high school graduates. Ideally, individuals in these two groups
should differ only in their educational attainment. In practice, however, they differ also in a
number of observable and un-observable characteristics. While the analyst can control for the
former using standard multivariate regression analysis, less can be done about the latter. To
illustrate the implications of failure to control for un-observables, consider the possibility that
high school graduates have better (unobserved) talent than early school leavers. If labour market
outcomes depend both on formal education and on talent, assigning additional education to the
treatment group will not produce for this group the labour market returns attained by high

school graduates. If this is the case, the average observed difference in earnings between the



control and the treatment group over-estimates the expected private benefits of additional

education.

Table 1. Benefits from Education across Different Perspectives

P - Private benefits (1) Gain in net earnings and wealth

+ (2) Improved health status / life expectancy
+ (3) Household productivity gains

- (4) Fees for education

F - Fiscal or government (5) Increased tax payments
(state/ local and federal/ central) + (6) Lower reliance on government health
programs

+ (7) Reduced expenditures on criminal justice
+ (8) Lower reliance on welfare
- (9) Subsidies for education

S — Social Private individual benefits

+ Fiscal benefits

+ (10) Productivity externalities
+ (11) Gains from reduced crime
+ (12) Social value of health

Source: Belfield, 2008.

1.1 Private costs of early school leaving: earnings and employment

Eatly school leaving (ESL from now on) typically reduces lifetime earnings and leads to higher
unemployment incidence and duration. The expected cost of early school leaving — relative to
attaining high school education (HS from now on) - has three components: 1) the discounted
sum of the (expected) difference in earnings (and pensions) over a common length of working
and non-working life; 2) the foregone earnings associated to increasing schooling from ESL to
HS; 3) the difference in life expectancy between the two groups.

The computation of the first component requires information both on age - earnings profiles,
that typically cover between 40 and 50 years, and on future pension benefits. This information is
available in longitudinal data, that follow individuals over time. However, longitudinal data
covering long spans of working life are rare outside of Scandinavia, and often available only for
specific birth cohorts. In the absence of such data, the empirical literature has used more widely
available cross sectional data. The key assumption here is that the expected unobserved income
flow accruing to individuals aged a+x at time #+x is equal to the observed income flow accruing
to individuals aged a+x at time 4 augmented by average productivity growth 7.

While this assumption is necessary in practice to estimate lifetime earnings, it is important to
be aware of its limits. Relative wages by education are the outcomes of the interaction between

demand and supply. Consider first demand. There is a well - documented tendency of modern
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labour markets to become increasingly polarized, with an expansion of jobs in the upper and
lower part of the wage distribution and a reduction of “middle class” routinized jobs (see Autor,
Levy and Murnane, 2003, for the US and Goos, Manning and Salomons, 2010, for Europe).
Polarization implies that the relative demand for high school graduates, who have typically filled
middle class jobs, is bound to decline relative to the expanding demand for professionals, who
have a college degree or more, and for the less educated, who fill elementary occupations. Figures
1 and 2, taken from Goos, Manning and Salomons, illustrate these patterns for Europe. With
increasing polarization and given relative supply, we expect that the income premium from
completing high school — relative to early school leaving — might fall in the future. If this is the
case, estimates that rely on current earnings profiles run the risk of over-estimating the costs of
early school leaving.

Next consider relative supply. Policies that encourage individuals to complete high school, if
successful, will increase the relative supply of high school graduates. Given demand, this increase
will trigger a decline in the relative wage paid to high school graduates compared to early school
leavers. If this is the case, using current wage ratios to estimate future ratios may lead again to
over-estimating the costs of early school leaving,’

An important ingredient of the expected cost of early school leaving is the earnings gap by
education. This gap should be measured for individuals who differ only in their educational
attainment. In practice, most analysts use econometric methods to control for an array of
observable characteristics that differ across education levels, such as parental background and
labour market experience. Inevitably, important un-observables are omitted. In the presence of
unobserved differences in ability, and of measurement error in observed education, standard
estimates of the relationship between earnings and education fail to uncover causal effects.

A large literature has addressed this issue, in an attempt to identify sources of exogenous
variation in educational attainment that could be used to pin down these effects. There is growing
consensus in this literature that a genuine source of exogenous variation originates from changes
in compulsory school reforms or minimum school leaving laws (see for instance Oreopoulos,
2006).> When these reforms are used as instruments for education, average estimated returns are
typically much higher than those uncovered using standard ordinary least squares techniques. In

the presence of heterogeneity in the returns to schooling, this result is often interpreted as

? We also notice that, if education signals certain characteristics that individuals have (Spence, 1974), a change in the
pool of individuals acquiring a given educational level might produce a change in the signalling value of the
qualification and in the associated wage.

3 With the growing consensus, doubts have also started to emerge. See for instance Holmlund, Lindhal and Plug,
2011, and Brunello, Fort, Weber and Weiss, 2013.

11



showing that the individuals affected by these reforms (compliers) have higher returns to
schooling than those who are not affected.*

In the rest of this section, we review five studies that have tried to estimate the cost of early
school leaving relative to high school or college graduation. For each study, we briefly discuss the

key working assumptions and the main results.

1.1.1 The Rouse study

The study by Rouse, 2007, is part of the broader project aimed at evaluating the cost of early
school leaving or of inadequate education in the United States, which was undertaken by a group
of scholars coordinated by Henry Levin of the Teachers College, Columbia University. Rouse
uses CPS (Current Population Survey) data for the years 2003 and 2004 to obtain average age —
earnings profiles by education (high school or more, high school diploma or GED and high
school dropouts). She disregards pension income and makes the following assumptions:

a) the expected income flow accruing to individuals aged a+x at time 7+x is equal to the
income flow accruing to individuals aged a+x at time / augmented by average
productivity growth 7 ;

b) annual productivity growth lies between 0 and 2 percent;

¢) the discount rate is either 3.5 or 6 percent;

d) the relevant time horizon starts at 18 and lasts about 45 years;

e) no differences in pension income;

f) no differences in employment rates by education;

@) ordinary least squared estimates of the returns to education, on the ground that omitted
ability bias and measurement error bias more or less cancel out.

Rouse estimates that the per capita lifetime earnings difference between dropouts and those with
a high school diploma ranges from 121,000 to 294,000 dollars (at 2004 prices), depending on the
assumed rate of productivity growth and on the discount rate.

This interesting study has three drawbacks. First, assumption g) is not supported by recent
research using instrumental variables techniques, which consistently finds that the estimated local
average treatment effect is substantially higher than the ordinary least squares estimate. Second,
by considering the age range between 18 and 67, Rouse downplays the foregone earnings of early

school leavers, who may start working well before age 18. Third, by ignoring differences in

4 . . . . . .
Carneiro and Heckman, 2002, have a more critical view and argue instead that high estimated returns may be
signaling that the selected instrument is not valid.
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employment and unemployment by education, Rouse under-estimates costs, because early school

leavers are less likely than high school graduates to be continuously employed.

1.1.2 The Oregpoutos study

The study by Oreopoulos, 2006, shares most of the assumptions made by Rouse, with the
important exception of assumption g). He estimates the causal effect of education on earnings
separately for the United States, Canada and the United Kingdom, using the variation across
cohorts and states in minimum school leaving age. He finds that the earnings gain induced by an
additional year of schooling assigned to a dropout who left school at age 15 is 15.4 percent return
in the United States, 12.9 percent in Canada and 13.7 percent in the United Kingdom. These
returns are substantially higher than those estimated by standard ordinary least squares
techniques.’

Using these estimates, he derives age — earnings profiles from age 15 to age 64. He assumes a
3% discount rate and zero productivity growth and estimates that the average present value gain
from staying an additional year in school is 103,593 dollars (2000 US dollars) in the United States,
82,572 dollars in Canada and 120,354 dollars in the United Kingdom. The estimated amount for
the United States exceeds foregone earnings by a factor of 13.8.

Since computed gains from an additional year in high school exceed foregone earnings many
times over, Oreopoulos asks why individuals drop out from school and offers several alternative
explanations: a) dropouts strongly dislike schools; b) they and their families are financially
constrained; c) students would like to stay on but parents are not willing to bear the costs, given
the uncertainty about future returns; d) investing in further schooling is too risky; €) students do

not act rationally and / or fail to correctly predict future higher earnings.

1.1.3  The study of school failure in Estonia

Anspal and co-authors, 2011, have carried out a very detailed study of the cost of school
failure in Estonia. This study shares several of the assumptions made by the Rouse study, and

stands out mainly because it removes assumption f), which disregards unemployment risks. These

5 Recently Devereux and Hart (2010) have re-estimated the returns to education in the United Kingdom using both
the same dataset (the General Household Survey) and the same identification strategy as Oreopoulos. They find,
however, much smaller returns (3% on average).
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risks vary both with age and with educational attainment, and are much higher for those who
have not completed upper secondary education.

Table 2 presents the main results of this study, separately by gender and by educational level
(tertiary relative to upper secondary, upper secondary relative to lower secondary). When only
those continuously employed are considered, the expected gain from having an upper secondary
degree is estimated at 4 percent for males and at 10 percent for females. However, when the wage
gains are corrected for the probability of employment, the expected gain associated to having an
upper secondary education raises to 35 percent for males and 46 percent for females, a
substantial increase. In terms of lifetime earnings, this corresponds to 52,000 euro (in 2009) for
males and to 41,000 euro for females.

The Estonian study clarifies that overlooking the substantial difference in unemployment risks
experienced by individuals with different education can lead to grossly under-estimating the

monetary costs of early school leaving.

Table 2. Estimated returns from additional education. Estonia.

Males Females
Tertiary Upper Tertiary Upper
over upper secondaty over upper secondary
secondary over lower secondary over lower
secondary secondary
Relative wage gain for the continuously employed 30% 4% 35% 10%
Relative wage gain corrected for the probability of 52% 35% 66% 46%
unemployment
Present value of investment 114,000 52,000 83,000 41,000
euro euro euro euro

Source: Anspal et al, 2011.

1.1.4 The study of NEET by the European Foundation for the Improvement of Living and Working
Conditions (EFILIVC)

This study examines the economic costs borne by individuals who are not in employment,
education or training (NEET), using a European — wide dataset, the European Survey on Income
and Living Conditions (EUSILC). This dataset has several advantages, and should be considered
as a key resource in any investigation of the costs of early school leaving in Europe. First, it is
based on a common questionnaire and harmonized across more than 20 European states;

second, it includes crucial information for the estimation of the costs of early school leaving:
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gross and net earnings, welfare payments — including unemployment benefits - and labour
market status. Third, it covers the period from 2005 to 2011.

Compared to the studies illustrated so far, this study differs also in the empirical methodology,
because it replaces the more standard regression analysis with a matching approach. This is a
statistical tool designed to match “treated” individuals (eatrly school leavers) and “control”
individuals (high school graduates) using a large set of observables. The underlying idea is to find
for each early school leaver a high school graduate with the same set of observable
characteristics. Unfortunately, since matching cannot be done on un-observable characteristics,
this method does not allow us to identify a causal relationship between education and earnings.
From this viewpoint, it cannot be considered as an alternative to the estimates based on credible
exogenous variation in education attainment.

Using the 2008 wave of EUSILC, this study estimates the resource costs of being a NEET for
26 European countries, the main component of which is earnings. These costs are obtained by
comparing the annual resources available to dropouts to the resources available to matched
individuals, who differ from dropouts only because of their education and of un-observables. The
average estimated costs are equal to 9,204 euro per year (2008 prices) in the EU206, with a
maximum of 19,500 euro in the Netherlands and an minimum of 1,624 euro in Romania. Since
NEETs differ from their matched individuals with higher education not only because of the
shorter time spent in school but also because of unobserved ability, these estimates are likely to
be an upper bound to the true costs if NEETs are on average of lower ability than high school

graduates.

1.1.5  Heterogeneous returns to compulsory education

Most estimates of the cost of early school leaving focus on the cost born by the average
school leaver, thereby ignoring that eatly school leavers are heterogeneous, for instance because
they differ in their early life conditions. Brunello, Weber and Weiss, 2012, use comparable
European data from the survey SHARE (Survey on the Health, Age and Retirement in Europe)
and retrospective information to estimate the lifetime earnings of Europeans born between 1920
and 1956 in 9 European countries. Compared to the Rouse study, this investigation allows for
unemployment spells, includes estimated pension income in some specifications and identifies
the causal effects of education on earnings using the cross country and cross cohort variation in

compulsory school years.
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Brunello, Weber and Weiss find that an additional year of schooling increases the lifetime
earnings of compliers — who typically have less than upper secondary education — by 9 percent.
They then estimate the returns to education separately for individuals who have had no books in
the house at age 10 and for individuals with had books and find that an additional year of
schooling increases earnings by 5.2 percent in the former group and by a very high 21.1 percent
in the latter group. The availability of books in the house at age ten captures important features
of the early environment, which contribute to shaping individual ability.

These estimates suggest that the costs of early school leaving in terms of lifetime earnings vary
substantially among school leavers, and could be particularly severe for those with relatively high
individual and parental ability and high marginal costs of education. They also point out that
policies that increase minimum school leaving age pay off rather handsomely for individuals with
good environmental conditions (books in the house at age 10) but are unlikely to deliver high

returns for those forced into higher education from a less privileged background.

1.2 Fiscal Costs of Early School 1 eaving: Tax Revenues and Welfare Benefits

In his study of the costs and benefits of early school leaving, Psacharopoulous, 2007, classifies
foregone tax revenues as fiscal costs. Since early school leavers earn on average lower lifetime
earnings, they also contribute less to society in term of income taxes. When data on gross and net
earnings are available - as in the EUSILC dataset - foregone tax revenues can be computed as the
difference between lifetime gross and net earnings.

Since early school leavers are more likely to be unemployed or out of the labour force, they
typically receive higher transfers from the government, in the form of unemployment benefits,
disability benefits, and other welfare payments. In its study of NEET, the European Foundation
for the Improvement of Living and Working Conditions (EFILWC), 2012, considers these
transfers as public finance costs, defined as the benefits received by NEETs from public schemes
in excess of those received by individuals with at least upper secondary education. These costs
include: unemployment benefits, survivors benefits, sickness benefits, disability benefits and
education-related allowances. When pension schemes are not fully funded by beneficiaries, one

should also include pension benefits funded by public resources.
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Using the matching approach discussed in sub-section 1.1.4, the EFILWC report estimates the
average annual public finance costs of NEET in the 26 European countries at 742 euro per head

(2008 prices), with a minimum of 3 euro in Bulgaria and a maximum of 5204 euro in Denmark.’

1.3 Costs of Early School Leaving: Health

Table 1 shows that the effects of additional education on health include private benefits
(improved health status and better life expectancy), fiscal benefits (lower reliance on government
health problems) and social benefits (higher social value of health). There are many possible
channels through which education may improve health, which include: stress reduction, better
decision making and information gathering, higher likelihood of having health insurance,
healthier employment, better neighbourhoods and peers, and health behaviours, such as
smoking, drinking, eating calorie-intensive food and refraining from exercising (see Lochner,
2011).

The relationship between education and health — the “health-education gradient” — is widely
studied. While there is abundant evidence that a gradient exists (Cutler and Lleras Muney, 2010),
more controversy exists on whether the gradient reflects a causal effect. The empirical literature
that has addressed this issue typically focuses on single countries and identifies the effect of
education on health using the exogenous variation generated by mandatory schooling laws. Most
of these studies consider self-reported health and mortality as the key outcome. Some find that
education improves health and reduces mortality - see for instance Mazumder, 2008 for the US,
Arendt, 2005, for Denmark, Kempter et al, 2011, for German males, Van Kippersluis, 2011 for
the Netherlands and Silles, 2011, for the UK. Others find small or no effects — see for instance
Clark and Royer, 2010, and Oreopoulos, 2007. Overall, the existing literature is inconclusive.

In a recent study covering seven European countries (Austria, Czech Republic, Denmark,
England, France, Italy and the Netherlands), Brunello et al, 2013, use the cross-country and
across-cohorts variations in compulsory education to estimate the causal effect of education on
self-reported poor health. Their OLS estimates of the gradient are -2.5 percentage points for
females and -1.7 percentage points for males. The magnitude of the gradient increases sensibly
when they use the exogenous variation provided by compulsory schooling. They find that one
additional year of schooling decreases the probability of poor health by 4 to 8.5 percentage points

for females and by 5 to 6.4 percentage points for males. This study, and several others, suggests

® For the US, the welfare costs of early school leaving are estimated in Waldfogel, Garfinkel and Kelly, 2007. See also
Anspal and al, 2011, for Estonia.
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that estimating the health costs of low education using non causal estimates such as ordinary least
squares is likely to grossly under-estimate these costs.

Some of the health benefits associated to higher education accrue to the individual and some
accrue to society. In modern society, several health costs are borne by governments, which are
often involved in the supply of health services. By improving health, better and more education
has the potential of reducing public health costs. As argued by Muennig, 2007, however, two
countervailing effects may limit the savings attributable to higher education. First, better educated
individuals use public health services more intensively, for instance because they screen more
frequently. Second, they live longer, and therefore are in need of more services later in life. The
presence of these countervailing factors imply that it is difficult to pin down the public health
savings associated to higher education.

Measuring the health costs of early school leaving typically involves two steps. In the first step,
the analyst estimates the effect of additional education on individual health capital, defined as the
utility from the stock of current and future quality-adjusted life years. In the second step, the
savings in (mainly public) health expenditures are measured. In this section, we review two

studies that have addressed these issues.

1.3.1 The study of school fatlure in Estonia

This interesting study defines health capital HC as the present discounted value of expected
health flows, evaluated using the monetary value of a year of life. In its simplest version, health
flows are equal to 1 in the event of life and to 0 in the event of death. Conditional on being alive
at a given age, the expected health flow is the probability of being alive at a later age. Each year of
life is characterized by different health, and the quality of health declines with age. Rather than
simply adding up — with a discount — future probabilities of survival, a more encompassing
measure of health weights each year with its quality, using as weight the index QALY (quality-
adjusted life year), that ranges from 0 (no quality) to 1 (perfect health). One QALY is a year of
life lived in perfect health.

In their study on Estonia, Anspal and co-authors, 2011, assume that QALY does not vary
with age, and estimates education specific quality-adjusted life years using the approach suggested
by Groot and van den Brink, 2007. In this approach, the authors employ as a measure of quality
self-reported health’, which takes the following values: very good, good, fair, poor, very poor

health, regress it on education and additional covariates, which include parental background, and

"Both the Survey on the Health and Retirement of Europeans (SHARE) and the EUSILC survey include self-
reported health.
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use a normalization of the coefficient associated to education to obtain education specific QALY.
As discussed above, their estimates are likely to be lower bounds, because they do not use
exogenous variation to identify the effect of education on health.

Anspal et al, 2011, estimate that males failing to attain upper secondary education have a 4.3%
lower QALY than males who attain higher education. They combine the information on QALY
with the effects of education on life expectancy — which they measure at age 25 - use a 3 percent
discount rate and estimate that the difference in discounted quality - adjusted life years between
individuals with upper secondary and lower secondary education is close to approximately 3 years
for males and to 1 year for females. Using as value of a life year approximately 40,770 euro in
2010 prices, they estimate the value of health capital by gender and education for Estonia. Results

are reported in Table 3.

Table 3. Differences in health capital by education level. Per head. Estonia. Euro. 2010 prices.

Males Females
Lower secondary minus basic education 140,518 77,126
Upper minus lower secondary education 92,542 49,740
College minus upper secondary education 102,446 59,777

Source: Anspal et al, 2011.

If we compare the estimates in Tables 2 and 3, we see that the estimated costs of early school
leaving in terms of lower health capital are higher than the costs in terms of lower lifetime
earnings. We also notice that the estimates in Table 3 do not include the higher public health

expenditures associated to a lower health capital.

1.3.2 The study by Muennig

The study on Estonia produces estimates of health capital by education but is silent about the
effects of education on public health expenditures. An antecedent study by Muennig, 2007, uses
US data to estimate both the private and the public health costs associated to less than upper
secondary education. As in the Estonian study, the estimate of the private costs relies on two
basic ingredients, the effects of education on life expectancy (the number of years an individual is
expected to live at a given age) and the effects on quality — adjusted life years, or QALY.
Muennig estimates that attaining a high school degree increases perfect health over the lifetime
by 1.7 years. Valuing one additional year of perfect health at 110,000 dollars (at constant 2005

prices), he estimates the benefits of high school graduation at approximately 183,000 dollars.
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Since high school graduates in the US are less likely to be enrolled in public health programs
such as Medicare and Medicaid, a reduction in the share of eatly school leavers translates into
large differences in annual public costs. While the average school dropout consumes 2,700 dollars
(at 2005 prices) in public health insurance costs per year, the average high school graduate
consumes 1000 dollars. Muenning (2007) estimates that each new high school graduate can save

the government approximately 39,000 dollars in health care over her lifetime.

1.4 Fiscal and Social Costs of Early School Leaving: Crime

Belfield, 2008, classifies the effects of education on crime into fiscal benefits — reduced
expenditures on criminal justice — and social benefits — the gains to society from reduced crime.
There are several reasons why education may have an effect on crime. Machin, Marie and Vucic,
2011, consider the following three channels: income effects, time availability, and patience or risk
aversion. On the one hand, education increases the returns to legitimate work, raising the
opportunity costs of illegal behaviour. On the other hand, punishment for criminal offences may
lead to imprisonment. By raising wage rates, schooling makes any time spent out of the labour
market more costly. These arguments suggest that those who can earn more are less likely to
engage in crime. But it is also possible that schooling raises the returns to crime. For example,
certain white collar crimes require higher levels of education (see Moretti, 2007).

Time spent in education reduces the time available for participating in criminal activity. Whilst
youngsters are at school, they stay off the streets. Education may also influence crime by
affecting patience and risk aversion (see Lochner and Moretti, 2004). More patient or more risk
averse individuals are likely to place a greater weight on the possibility of future punishment and
future income losses from imprisonment. In a similar vein, additional schooling may affect the
taste for crime by increasing the psychological costs of breaking the law.

As in the case of earnings and health, the fact that education and crime are negatively
correlated does not automatically guarantee that education has a causal effect on crime. In order
to identify a causal relationship, Lochner and Moretti, 2004, for the US and Machin, Marie and
Vucic, 2011, for the UK, use the exogenous variation provided by changes in compulsory school
laws, which affect different cohorts of individuals going through their schooling experience.
Lochner and Moretti found that US states that raised high school graduation rates by increasing
minimum school leaving age experienced significant declines in incarceration rates. Machin and
co-authors found that the exogenous increase in education induced by the 1947 school reform in

the UK produced a significant reduction in property crimes.
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Using the estimates by Lochner and Moretti, 2004, Moretti, et al. 2007, computes the expected
social benefits from reduced crime associated to a one percent increase in high school graduation
rates. He multiplies the estimated total cost per crime — which consists of incarceration costs,
property losses and victim costs — by the estimated reduction in the arrest and crime rate
associated to higher education. Admittedly, this estimate is a lower bound to the cost of crime,
because it ignores important cost components, which include law enforcement and judicial costs,
private security measures and the steps people take to avoid being victimized. Even so, expected
savings are estimated at 1.6 billion dollars, a substantial amount. The positive externality in crime
reduction induced by an extra male high school graduate is between 14 and 26 percent of the
private return to high school graduation.

Machin and co-authors, 2011, estimate the social benefits from crime reduction that would
follow from a 1 percent reduction in the percentage of individuals with no educational
qualifications. They find that the estimated crime reduction ranges between 43,921 and 88,469
offences, and that the associated costs range from 54 to 109 million pounds. Assuming that an
extra year of school at age 16 is sufficient to obtaining an educational qualification, they also
estimate that the cost of achieving a one percent reduction in the pool of individuals without

qualification is 22 million euro, way below the expected social benefits from crime reduction.

1.5 Estimating the Cost of Early School Leaving in Enrope. Guidelines for Empirical Studies

The review of the existing empirical literature on the costs of early school leaving suggests
the following guidelines for an empirical study:

1. identify the causal effect of education on earnings and health, using credible exogenous
variation. A source of exogenous variation that has become increasingly popular in the
empirical literature is provided by compulsory school leaving reforms, which have
occurred in Europe since the end of the Second World War. A summary of some of
these reforms is provided by Garrouste, 2011. It is not clear whether this approach can be
applied in all the 27 European countries. To be useful for the purpose at hand, a
compulsory school reform should affect years of compulsory education for a subset of
treated cohorts and be ineffective for a subset of other cohorts.

2. recognize that early school leavers are heterogeneous and have heterogeneous returns to
education. Empirical research should go beyond estimating the average return to
additional education, and should consider how these returns vary at different points of

the distribution of early school leavers;
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3. pool data from different cross sections and estimate age earnings profiles net of business
cycle effects (pre-2008 and post-2008);

4. evaluate general equilibrium effects. If the proposed change in the share of early school
leavers is small, because of proximity to the European benchmark of 10 percent, these
effects can probably be disregarded. If instead the change is large, as one would foresee
for countries such as Portugal, Spain, Italy or Romania, adjust age earnings profiles to
take into account the effects of changes of quantities on relative prices;

5. include the risk of unemployment as a key ingredient of the cost of early school leaving.
Differences in the probability of employment may be more serious than differences in

earnings.

2. The effectiveness of policies combating early school leaving

Early school leaving is the result of multiple factors, such as poor early school experience, lack
of ability, low perceived labour market returns to education, heavy discounting of future benefits,
poor social environment and peer influence. Consequently, interventions aimed at reducing this
phenomenon have to address a number of different aspects. Since handling all these factors
together is particularly difficult, many existing policies tend to focus only on some.

Several policies have been pursued by different countries to reduce early school leaving (see
European Commission, 2010), and the debate on which policies are more effective is still very
animate among both academics and politicians. While some policies are aimed at students at-risk
or are targeted to disadvantaged pupils, other policies affect the entire school system with actions
involving all pupils in school.” Unfortunately, policies in this area are rarely evaluated using
approaches that identify causal effects, partly because the design and implementation of many
programs disregard that a source of exogenous variation in the treatment should be available.

As reported by Meierkord and Mascherini, 2012, many policies implemented in EU countries
do not even define outcome targets. Typically, the outcome target refers to the percentage of
participants who are expected to achieve a qualification. Very rare are also evaluations that
quantify the benefits obtained by individuals who have achieved the target qualification, relative
to those accruing when the target is not reached. On top of this, we often do not know whether
these benefits outweigh the program costs. Completely absent are studies that include in the cost-

benefit analysis the gains in terms of fiscal benefits and externalities. Unfortunately, the virtual

8, . . L .
Reviews of national policies implemented to reduce dropout rates are scarce. De Witte and Cabus, 2013, who cover
The Netherlands, is an exception.
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absence of careful studies providing guidance to policy-makers can lead to an inefficient
allocation of (scarce) public resources.

In this section, we review a number of evaluation studies that rely on credible identification
strategies. While some of these studies only consider the impact of the policy under study on
selected outcome variables, there are also studies that offer a cost-benefit analysis. We consider
both interventions affecting the entire school system and interventions targeted at disadvantaged

groups.

2.1. Interventions affecting the entire school system

In this section we review: a) policies that increase the number of compulsory years of
schooling; b) policies that change the time of tracking; c) policies that affect the organization of

teaching activities, both by changing the number of pupils per class and by changing curricula.

2.1.2 Changes in the length of compulsory education

Compulsory school laws establish either a minimum number of years of education that an
individual should complete before leaving school or a minimum school leaving age. These laws
are widespread in Europe (see Murtin and Viarengo, 2011). In several European countties,
compulsory education has repeatedly increased after the end of the Second World War, from
primary and lower secondary education to include at least part if not the entire cycle of upper
secondary education.

Higher compulsory education addresses the dropout problem because it forces potential
school leavers to stay in school longer and eventually complete upper secondary education (and
even college). Several studies have estimated the effect of adding one year of compulsory
education on average educational attainment for European countries. Brunello, Fort and Weber,
2009, review some of these studies for Continental (Western) Europe and show that the
estimated average effect is close to 0.3 years of schooling. For the UK, Oreopoulos, 20006,
estimates that the compulsory increase in the school leaving age - from 14 to 15 - in 1947
increased the average school leaving age by more than half a year.

In a recent empirical study, Cabus and De Witte, 2011, estimate the causal impact of one
additional year of compulsory education on the dropout rate, using administrative data for
students living in Amsterdam (for whom the information on the date of birth is available). The

authors identify a treatment and a control group, depending on year of birth. While before the
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reform pupils were mandated to attend school until their 17" birthday, after the reform
mandatory school attendance increased to age 18 (or until a higher secondary diploma was
obtained if that comes at an early age). They estimate the effect of a one-year increase in
compulsory education by comparing the average dropout rate in the treatment and control
groups, after conditioning for age and time effects, and find that the policy has reduced the rate
in the former group relative to the latter by 2.28 to 2.52 percentage points, with the largest effect
for vocational students (—3.32 percentage points) and Dutch natives (—6.12 percentage points),
and no effect for students who have experienced grade retention. The estimated effect, however,
is driven mainly by an increase in the dropout rate of students in the control group, probably due
to the anticipated improvement in the Dutch labour market when the policy was implemented.
As argued by Oreopoulos, 2006, compulsory education can be either not binding — for those
individuals who are already investing in higher education — or binding for those who would have
attained less education in the absence of the law. If we believe in the investment model of
education, which predicts that each individual chooses her optimal level of investment by
equating perceived marginal benefits to marginal costs, and if we are prepared to assume that
there are no obstacles to individual choice, then compulsory school reforms cannot be optimal,
because they force some individuals to invest more than their private optimum, at a level where
marginal costs are above marginal benefits. While changes in minimum school leaving age are
often justified by the presence of positive externalities — for instance because education reduces
crime — or because individuals are constrained by lack of financial resources or finally because
they are not able to predict in a satisfactory way the expected returns to further investment, it is
not clear that these changes are the most efficient way to address the dropout problem.
Importantly, the effects of compulsory school reforms on the sub-sample of compliers are far
from homogeneous. As discussed above, Brunello, Weber and Weiss, 2012, have shown that the
expected payoff in terms of higher lifetime earnings of adding one year of compulsory education
varies substantially with the conditions that individuals face early in life. Their findings suggest
that among the individuals induced by these reforms to attain higher education, only those with
enough books at home have been able to reap significant private economic returns. A significant
group of individuals, who lived in rural areas with very few books at home, attained higher

education but earned much lower private returns.
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2.1.2 School tracking

An important issue in the organization of secondary educational systems is whether and at
what age students should be allocated to academic and vocational tracks. As reported by Brunello
and Checchi, 2007, countries differ in the age at which students are tracked into different types
(or levels) of education. While in the US and Scandinavia secondary schools are broadly
comprehensive, in Austria and Germany pupils are tracked into different types of schools as early
as at age 10. Many European countries fall between these two extremes. There is also variety
across countries in the number of available tracks.

Early tracking may affect early school leaving for two reasons. On the one hand, by affecting
test scores they may induce some students to drop out from school too soon. On the other hand,
by providing a more flexible set of curricula and a vocational track that places less emphasis on
academic abilities, early tracking may be able to keep longer in schools those students who prefer
practical trades to more academic education.

Some studies have tried to evaluate the effects of tracking on educational outcomes.
Hanushek and Woessman, 20006, for instance, use a differences-in-differences approach to
compare the mean and the dispersion of test scores before and after tracking in two samples of
countries: a treatment sample with early tracking (before age 15) and a control sample where
tracking occurs after age 15 if ever. They find that eatly tracking increases inequality in test score
performance, but has limited effects on average achievement. However, as shown by Jakubowski,
2007, their results might be affected by the fact that the international tests they consider are taken
at different ages.”

Pekkarinen et al, 2009, examine the gradual introduction of a comprehensive school system in
Finland and find that the reform has a small positive effect on verbal test scores but no effect on
mean performance in arithmetic or logical reasoning tests. In addition, the reform improved the
test scores of students with pootly educated parents. This evidence is in contrast with that
produced by Figlio and Page, 2002, who find that tracking in the US does not harm low-ability
students.

In a recent study, Hall, 2012, evaluates the effects of introducing a more comprehensive
school system on dropout rates in Sweden. She considers a pilot scheme (implemented only in
some municipalities) that preceded an educational reform aimed at increasing the academic
content and the duration of vocational curricula, thereby reducing the differences with the more

academic tracks. In Sweden, the municipalities involved in the pilot scheme were decided by a

° Brunello, Rocco, Ariga and Iwahashi, 2012, use the approach suggested by Hanushek and Wossmann and find that
in the sub-sample of European countries eatly tracking significantly increases average performance.

25


http://www.sciencedirect.com/science/article/pii/S0272775711000690#bib0075
http://www.sciencedirect.com/science/article/pii/S0272775711000690#bib0085
http://www.sciencedirect.com/science/article/pii/S0272775711000690#bib0085
http://www.sciencedirect.com/science/article/pii/S0272775711000690#bib0115

central authority on the basis of observable characteristics. Hall identifies the effects of the policy
on the treated municipalities by exploiting the exogenous variation provided by a set of
municipality characteristics. Her estimates show that the probability that upper secondary school
students drop out increased by 3.8 percentage points with the piloted policy, mainly as a result of
the behaviour of low performing students. Since the piloted policy also increased workplace
training, these negative effects may have been partly compensated by higher employment rates

among students leaving school eatly.

2.1.3. Changing edncational inputs: class size

The effects on student performance of the resources devoted to education are a central
concern in the economic and political debate on educational policies. Starting with the
controversial Coleman Report, a study commissioned by the United States Department of
Health, Education, and Welfare in the mid-sixties to assess the availability of equal educational
opportunities, many empirical studies have investigated the effects of class size, teaching
experience and ability, peer characteristics and school resources on student achievement.
However, the results obtained are far from conclusive.

The main findings of the Coleman Report, showing that inputs into schooling have negligible
effects on student achievement, were confirmed by Hanushek’s, 1986, influential survey of the
economic research on the subject. A key ingredient of the educational production function is
class size. Hanushek concludes that there does not appear to be a strong, systematic relationship
between school resources, and in particular class size, and student achievement. Krueger, 2003,
on the other hand, documents a positive association between resources, class size and
achievement.

In traditional studies, the estimates of class size effects are plagued by serious identification
problems, which produce biased estimates. When trying to assess the effect of an intervention
such as a reduction in class size on student achievement, researchers are typically not able to
observe all the other confounding factors that enter into the student learning process, including
student effort, family support or teaching quality. The problem is that these omitted inputs are
likely to correlate both with the intervention itself and with the selected outcome. For instance,
parents may choose schools with smaller class size for their offspring and invest more of their
personal time in their children’s education. The effect of this joint choice is to create an upward
bias in the estimated effect of class size. Conversely, if they invest less time, a downward bias is

generated. A downward bias would also emerge if school administrators assigned pupils from a
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disadvantaged background or with learning difficulties to smaller classes, or if better teachers
were assigned to larger classes.

To handle these problems, recent empirical research investigating class size effects has relied
on identification strategies that exploit exogenous variations in class size induced by controlled or
natural experiments. On the one hand, Krueger, 1999, and Krueger and Whitmore, 2001, have
focused on the Tennessee STAR project,' where pupils are randomly allocated to classes of
different size. On the other hand, Angrist and Lavy, 1999 — and also Browning and Heinesen,
2007 and Leuven, Oosterbeek and Ronning, 2008 — have used the variation provided by
administrative rules which impose maximum class size limits."

The focus of these researches is mainly the effect of class size on test scores, which indirectly
affect the decision to stay in school. More recently, a few studies have looked explicitly at the
effects of class size on educational attainment. Fredriksson, Ockert and Oosterbeek, 2013, using
very rich data from Sweden and the exogenous variation in class size induced by a maximum
class size rule, show that reducing class size by one pupil during the final three years of primary
school increases years of schooling by only 0.05 years (or two-thirds of a month). They report
that smaller classes increase the probability of having a college degree by 0.8 percentage points,
improve cognitive test scores and increase earnings at age 27 to 42. Using these effects, the
authors carry out a costs-benefits analysis, showing that for reasonable values of the discount rate
the present discounted value of benefits associated to the policy exceeds the present discounted
value of costs. They also estimate an internal rate of return (the discount rate that equalizes the
present values of costs and benefits) equal to 17.8 percent.

Similar studies are provided by Browning and Heinesen, 2007, and Bingley, Jensen and
Walker, 2005, who investigate the effects of class size in Denmark. As in Fredriksson, Ockert and
Oosterbeek, 2013, the Browning and Heinesen, 2007, study relies on the exogenous variation
provided by a maximum class-size rule. They find that reducing class size in the 8" grade by one
pupil (a 5% decline) increases educational attainment by 0.02 years on average and the probability
of completing upper secondary education by 0.4%, a small effect.

Unfortunately, this study does not include a cost-benefit analysis. This type of investigation is

instead carried out by Bingley, Jensen and Walker, 2005, who examine the effects of changes in

10 In the Project STAR, 11,571 students (of 79 schools) in Tennessee (from 1985 to 1989) and their teachers were
randomly assigned to a class of about 15 students while others were assigned to a class of about 22 students (from
kindergatten to third grade).

" Other studies include Hoxby, 2000, who investigates the effects of class size on student achievement by relying on
random population variations, and Case and Deaton, 1999, who exploit the fact that the apartheid regime in South
Africa did not allow black people to move from one district to another. De Paola and Scoppa (2011) exploit
exogenous variations in class size determined by a maximum class size rule introduced by the 2001 Italian university
reform and find negative effects on student achievement. De Paola et al. (2013), relying on the random assignment
of students to classes of different size, show that large classes mainly affect low ability students.
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class size in Denmark, using a different estimation strategy, that combines administrative rules
with between-siblings differences. The advantage of this method is that it does not rely on the
identifying assumption that class size is not influenced by parents. Using data on the whole
Danish population, they find that class size has a statistically significant but very small effect on
educational attainment. In particular, they estimate that reducing class size in the 8" grade by 5%
increases mean schooling attainment by about 0.005 years, a tiny effect. Effects are somewhat
higher for households with three or four children, and much larger when focusing on large
municipalities.

Using wage returns estimated with twin data, the authors compute the ratio of discounted
benefits to costs associated to a 5% reduction in class size. As shown in Table 4 below, which is
based on a 5 percent rate of return to education, this ratio is very low and outweighs the costs

only for a zero discount rate and for males.

Table 4. Discounted Present Value of Benefits to Costs Associated to Reducing Class Size by 5%

Ratio of discounted Ratio of discounted Ratio of discounted
benefits to costs benefits to costs benefits to costs
Discount rate annual productivity annual productivity annual productivity growth
growth 0% growth 1% 2%
Males Females Males Females Males Females
0% 1.07 0.32 1.08 0.33 1.09 0.33
2% 0.58 0.19 0.58 0.19 0.59 0.20
3% 0.34 0.12 0.34 0.12 0.34 0.12

Source: Bingley, Jensen and Walker, 2005.

In the US, Chetty et al, 2011, use data from the well-known Project STAR, where pupils are
randomly assigned to classes of different size, and show that being assigned to a smaller class size
produces beneficial effects on educational attendance, as randomly selected students are 1.8
petcentage points more likely to be enrolled in college at age 20 than students assigned to larger
classes.”” In contrast to Bingley, Jensen and Walker, their cost - benefit analysis suggests that the
expected benefits from reducing class size outweighs the costs."

It is worthwhile to notice that both Bingley, Jensen and Walker, 2005, and Chetty et al, 2011,
do not estimate the effect of class size on wages. The estimates by Bingley, Jensen and Walker are

based on the assumption that class size affects wages by changing years of schooling. Chetty et al,

12 Positive effects emerge also on test scores which might also translate in a reduction of eatly school leaving.

B Under the assumption that the percentage gain in earnings observed at age 27 remains constant over the lifecycle,
they calculate that the present value of earnings gains from a class size reduction is $9,460 per student (in 2009
dollars). They assume a 3% annual discount rate and discount all earnings streams back to the point of the
intervention. They estimate the average cost per child of reducing class size by 33% for 2.14 years (the mean
treatment duration for STAR students) at $9,355. According to these calculations, the benefits of reducing class size
slightly outweigh the costs.
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on the other hand, assume that class size modifies wages because it changes test scores.
Fredriksson, Ockert and Oosterbeek (2013), instead, provide an estimation of the effect of class
size directly on wages. They also show, using their data, that indirect methods tend to
underestimate the true effect.”

In sum, the reviewed studies agree on the fact that reducing class size may have a positive
albeit relatively small effect on educational attainment. Less agreement exists on the estimated
costs and benefits of a policy that reduces class size early on, with some studies finding that

benefits are much lower than the costs and other studies finding the opposite.

2.1.4. The content and structure of teaching

Early school leaving is often correlated to bad school performance. As a consequence,
programs that try to improve student performance can also induce individuals to stay in
education longer. It is well known that one key factor in determining student performance and
attainment is teacher quality.” In the late 1990s, two programs were introduced in England with
the aim of improving the teaching of literacy and numeracy in primary schools. At the beginning,
these programs were implemented only in few cities, but were subsequently extended nationally
as the ‘National Literacy Strategy’ and the ‘National Numeracy Strategy’ (in 1998 and 1999
respectively).

These programs tried to improve the quality of teaching by providing more focused
instruction and a more effective classroom management. For instance, a daily literacy hour was
introduced and divided into 10-15 minutes of reading or writing for the entire class, 10-15
minutes of whole-class session on word work (phonics, spelling and vocabulary) and sentence
work (grammar and punctuation), 25-30 minutes of directed group activities (on aspects of
writing or reading), and a plenary session at the end to revisit the objectives of the lesson.

Machin, McNally and Meghir, 2004, evaluate the effects of the ‘literacy hour’ relying on a
differences-in-differences strategy. Since the implementation of the policy was preceded by pilot
projects, they could compare educational attainment at the end of primary school in ‘treatment
schools’ and in schools in an appropriately defined comparison group, before and after the ‘pilot’
project was introduced. Results show that the literacy hour has produced a 2-3 percentage point
improvement in the reading and English skills of primary school children involved in the

program. The authors estimate the costs per pupil of the program at £25.52 per annum, and the

" An early attempt is the classical study by Card and Krieger, 1992.
' See for example Rockoff (2004) and De Paola (2009).
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present discounted value of benefits in the range of £1,918-/4,995, suggesting that the policy had
a very high payoff.

2.2. Targeting additional resources targeted to pupils or schools at risk

Students at risk of dropping out display easily identifiable characteristics, including among
others low income, scarcely educated parents, and low attendance rates. Policies that try to
change individual choices of subjects at risk are targeted either directly at pupils or at schools. In
this section, we review some of the policies that were recently implemented in European

countties.

2.2.1. Conditional cash transfers: the ENLA project in UK

The use of conditional cash transfers to improve student performance is becoming a common
practice in the educational systems of several countries. For example, in Colombia, the FA
(Familias en Accion) and PACES (Programa de Ampliacion de Cobertura de Educacion
Secundaria) programs assigned vouchers, respectively, to primary and secondary school students
to encourage attendance and performance (Angrist, Bettinger, Bloom, King, and Kremer, 2002).
In Mexico, the PROGRESA financial incentive scheme offered cash payments to families to
increase school enrolment and attendance (Schultz, 2004). In Kenya, the Gitls' Scholarship
Programme provided awards to female students who obtained high test scores (Kremer, Miguel,
and Thornton, 2009). Similar programs have also been recently implemented in a number of
developed countries. In the United States, following the “Helping Outstanding Pupils
Educationally” (HOPE) program implemented in Georgia, several other states have introduced
analogous scholarship programs. About 27,000 students benefitted from the financial incentives
offered by a number of schools in Chicago, Dallas and New York (Fryer, 2011). As far as
European Countries are concerned Leuven et al. (2010) and De Paola et al. (2012) study the
effect of financial incentive respectively in the Netherlands and in Italy reaching mixed results.

Since many of these programs have been implemented following an experimental design
(students were randomly assigned to a treatment and a control group), their effects have been
evaluated rather extensively. It emerges that conditional cash transfers work well in increasing
attendance and enrolment, especially in developing countries (Angrist, Bettinger and Kremer,

2006).
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Among the programs implemented in European countries particulatly relevant is the Earnings
Maintenance Allowance (EMA). This project was piloted in England in 1999 before national
implementation. The effects of the program have been evaluated by Dearden et al, 2009, using
data from the first cohort of the EMA pilot study.' The target population consisted of pupils
who had completed their last year of compulsory education (Year 11) in 1999. The program
intended to change the opportunity cost of education by paying a means tested benefit to 16 to
18-year-olds from low income families who remained in full-time education after compulsory
education. The benefit could be claimed for up to two years (or three for young people with
special educational needs) and could be used to attend any form of full-time post-16 educational
program. Additional bonuses were paid for regular attendance (at the end of a term of regular
attendance, the student would receive £50 or /80) and for successful completion of
examinations. By inducing students to stay on until completion of upper secondary education,
this policy could directly affect dropout rates.

The identification strategy used by Dearden and co-authors to evaluate this policy is based on
matching techniques, that match each individual in the treatment sample with an alike individual
in the control sample by using a large set of individual characteristics. The outcome variables
considered are: full-time education, inactivity and work. The authors find that EMA has had a
positive and significant effect on post-compulsory education, with a 6.7 percentage points
increase in the percentage of individuals from income-eligible families completing two years of
post-compulsory education (from 54.3 percent before the treatment to 61.0 percent after the
treatment). Both inactivity and employment rates also declined, by 3 and 1.5 percentage points
respectively.'’

The cost-benefit analysis conducted in this study suggests that the program benefits would
outweigh the costs if students staying two additional years in school — and therefore completing
upper secondary education - experienced a real increase in future earnings higher than 6.2 to 7.7
percent. These values are below the returns to education estimated by Oreopoulos, 20006, for UK
- 11 percent for males and 18 percent for females - but above those estimated by Devereux and

Hart, 2010.

' The study is based on survey data (face-to-face interviews with both the parents and the children and follow -

up annual telephone interviews with the children). Data were collected both for eligible and ineligible individuals in
pilot and control areas. Information includes: the youngstet’s current economic activity, the family income, parental
economic activity, occupation, and education, childhood events (such as ill health and mobility), and prior school
achievement. In addition the study uses administrative data on the quality of schooling in the relevant
neighbourhood and other measures of neighbourhood quality measured prior to the introduction of EMA.
17 No relevant differences between males and females were detected. The effect of EMA was estimated to be largest
for children with lower levels of prior educational achievement. In addition, the effect was larger for children in
rented accommodation (who are more likely to be liquidity constrained) that for children living in owner-occupied
housing, although the difference was not statistically significant.
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2.2.2. Additional resources to schools with disadvantaged children

In this section we report the results of three evaluation studies that consider programs
implemented in France, the Netherlands and UK. All these programs devoted additional

resources to schools with disadvantaged pupils.

The education priority zones progranm: in France

The Education Priority Zones program (ZEP), first established in France in 1982, was
targeted at both primary and junior-high schools located in disadvantaged zones."” As the main
policy in France directed at helping students from a disadvantaged background, its main objective
was to reduce the number of students who dropped out of the school system without any degree.
Schools included in the program received additional resources, which were mainly used for
additional hours of instruction and to pay bonuses to teachers and other personnel.

Benabou et al, 2009, use a sample of 24,455 students who entered 6" grade in 1989 and
information on school and teacher characteristics to evaluate the effects of this policy on the
probability that targeted students move up either to the 8" or to the 10™ grade of the academic
track rather than switching to a vocational track after the 7" or the 9" grade, and on the
likelihood of success at the “Baccalauréat” (the French national exam at the end of high school).
These effects are estimated using a differences-in-differences approach, which compares students
in the same grade but of different cohorts, some who attended school before the program was
implemented and others attending school after priority status was granted.

The results are somewhat disappointing in that the impact of ZEP on the academic
achievement of students in targeted schools was never significantly different from zero, after
conditioning for pre-existing differences between treated and control schools. One reason why
the policy was not successful was that it was not well focused. Furthermore, the bonuses awarded

to teachers were not a sufficient incentive to attract experienced or highly qualified teachers.

Devoting additional resources to schools with disadvantaged students in the Netherlands

Devoting additional resources to schools with disadvantaged students has been a pootly

performing policy also in the Netherlands. Leuven et al, 2007, use Regression Discontinuity

*® Plus a small number of high schools.
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Design (RDD) to evaluate two subsidies implemented in the Netherlands, which gave additional
funds to schools with a share of disadvantaged pupils above 70 percent. While one subsidy
provided extra resources to improve the working conditions of teachers, the other subsidy
offered additional funding for the purchase of computers and software. By comparing schools
with shares of disadvantaged students around a threshold value, the authors find that the policy
has failed to increase student performance in nationwide tests, and had led to lower attainment.
These negative results could depend on the fact that the extra payment to teachers was not
conditional on performance. The negative effect of additional computer resources might have
occurred because instruction methods that use intensively computers are less effective than more
traditional methods. These negative findings cannot be easily generalized to other contexts. The
fact that these interventions focusing on schools with a large share of disadvantaged students did
not succeed in increasing test scores does not imply that these policies would be ineffective if

implemented in other schools.

Exccellence in Cities (EiC) in UK

Excellence in Cities (EiC) was introduced in England in September 1999 to encourage
participation in higher education. Schools in disadvantaged areas of England were given extra
resources to try to improve standards. The original program was expanded over time and now
covers about one-third of all secondary (state) schools. The main features of the EiC programme
were: the employment of ‘learning mentors’, to help students overcome educational or
behavioural problems; the provision of ‘learning support units’ to provide short-time teaching
and support programs for difficult pupils; a ‘gifted and talented programme’, to provide extra
support for 5—10 per cent of pupils in each school.

Machin and McNally, 2012, evaluate the impact of the Excellence in Cities policy in secondary
schools by assessing the extent to which the whole range of activities implemented by the
program have led to an improvement in both learning and school attendance at age 14. The
analysis is based on national-level administrative records of pupil attainment and attendance
before (1999) and after the policy was introduced (from 2000 to 2003). The identification strategy
is based on a differences-in-differences approach and consists of comparing outcomes in schools
where the EiC policy has been in place with outcomes in schools belonging to an appropriate
comparison group. This strategy exploits the fact that the policy does not cover every

disadvantaged or poorly performing school in England.
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The authors find that FiC has contributed both to better learning, in term of higher scores in
Mathematics (although not in English), and to higher pupil attendance.”” The cost-benefit analysis
suggests that the expected benefits of EiC are about 0.02 years of schooling and about £400 over
the lifetime (assuming a rate of return to a year of education of 8 percent and linear wage

profiles). These expected benefits are close to the costs of the policy.”

Parent involvement and the decision to drop ont: evidence from France

Goux et al, 2012, evaluate a program implemented in 2010-2011 in 37 schools in Paris,
involving 4,300 students in 181 classes. The intervention was randomized at the class level within
each school (respectively 98 treated and 83 control classes). The principals of the secondary
schools involved in the program were required to identify students at risk of dropping out and to
help their families form less unrealistic aspirations and make better school choices by providing
adequate information. Two meetings were held between the principal and the selected families
with the purpose of illustrating the complexity of the choices available in the French educational
system. These meetings had also the purpose of identifying the specific aspirations of families,
evaluate whether these were realistic, provide information on alternative options, and explain the
merits of vocational education.

The authors find that, as a result of the mentoring program, involved parents became less
confident that their children would be able to graduate from high school. Enrolment in
vocational tracks increased, and both dropout rates and grade repetition fell by one third, a large
effect. This effect persisted two years after the treatment, as differences between treated and
control students further increased rather than to diminish as time went by. Although the authors
do not provide a cost - benefit analysis, the costs of the program appear to have been small

compared to the large effects produced by the policy on early school leaving.

' The effects of the policy are heterogeneous, stronger the longer the policy has been in place and for medium-high
ability pupils within disadvantaged schools.

%% Other studies have evaluated the effect of student involvement in extracurticular activities. These activities might
help in developing skills, such as teamwork ability, self-confidence, taste for competition, that are relevant in many
contexts. Eide and Ronan, 2001, analyse the impact of sport participation on educational attainment. Their
identification strategy relies on an instrumental variable approach in which sport participation is instrumented with
height at age 16. They do not find any effect of sport activities on high school dropout rates. The same instrument is
used by Pfeifer and Cornelilen, 2010, who use data from the German Socio-Economic Panel and show that sport
participation has a positive effect on educational attainment. However, the validity of the adopted instrument is
questionable, since height is correlated both to education and to earnings conditional on education (see for example
Persico, Postlewaite and Silverman, 2004; Case et al. 2009; Guven and Lee, 2013). Lipscomb, 2007, uses a fixed
effect estimation strategy and finds that athletic participation is associated with a 2 percent increase in math and
science test scores.
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2.3 Critical Assessment

This review of the studies evaluating policies that address directly or indirectly eatly school
leaving in Europe leads to at least three considerations. First of all, the number of studies is
limited. As demonstrated by the increasing number of evaluation studies focusing on programs
implemented in other countries, such as the US and Canada, this is not due to a lack of interest in
the subject. Second, serious evaluation is possible only when the policy is designed in a way that
causal effects — from the policy to the outcomes - can be identified. Currently available evaluation
methods rely on the definition of treatment and a control groups independently of the outcome
of interest. In some cases, these groups are obtained by explicit randomization. In other cases,
the evaluation uses the variations in the exposition to a certain policy that originate from an
exogenous source that is not correlated to the outcome of interest (instrumental variables or
natural experiment approach). Another recent technique, in the spirit of natural experiments, is
the so-called regression discontinuity approach, which can be applied when the assighment to
treatment is based on a specific exogenous threshold.

When public funds are allocated to policies, it is paramount to consider that rigorous policy
evaluation is possible only under particular circumstances. Policies need then to be designed so as
to allow sources of exogenous variation in the treatment, a necessary requirement for the
identification of casual effects.”’ Only in this case it is possible to obtain reliable estimates of the
policy impact, a crucial starting point for any serious cost-benefit analysis.

Third, evaluation requires accurate data. It is not surprising that most of the studies that we
have reviewed in this report come from countries with a tradition of collecting and releasing to
academic researchers rich individual data. Education affects individual, social and fiscal
outcomes, ranging from labour market performance to health, lifelong learning participation, job
and life satisfaction, crime, social cohesion, growth, tax revenues and benefits payments. A fully-
fledged policy evaluation would require data on all these aspects. When such data exist, it is
potentially possible to measure the impact of different policies on each of these outcomes and try
to assess which policy has produced the best overall impact.

Unfortunately, these data are often missing. For instance, since some of the effects of a policy
intervention occur after several years, information should be collected on the life histories of
treated and control groups. While this type of data is available in some North European

countries, they are not available in most EU member states. In many situations, only a few

21 Unfortunately, this point is often ignored by several UE member states.
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outcomes are observable. In these cases, evaluations are less reliable, because policies may
produce effects on variables that are important but not observed by the analyst.

As shown in our review of evaluation studies, cost-benefit analysis of European programs
typically focus on wage returns, and tend to fail to calculate overall benefit-cost ratio. The
computation of these ratios with the information at hand often requires strong assumptions. For
instance, Levin and al, 2012, in their evaluation of US policies targeted at reducing early school
leaving, rely on the very strong assumption that social benefits are a given percentage of observed

private benefits.

Conclusions

In this report, we have reviewed the issues surrounding the measurement of the costs of early
school leaving to individuals and societies, and examined several policies that were implemented
in Europe to reduce eatly school leavers. These policies include broad policies — such as changes
in minimum school leaving age, tracking and school resources — as well as more targeted policies.
While our focus is mainly on Europe, we also consider important evidence from across the
Atlantic.

Our assessment of the empirical literature that tries to measure the costs of early school
leaving can be summarized in the following guidelines for an empirical study:

1. the causal effect of education on earnings and health should be identified, using credible
exogenous variation;

2. it should be recognized that early school leavers are heterogeneous and have
heterogeneous returns to education. Therefore, empirical research should go beyond
estimating the average return to additional education, and should consider how these
returns vary at different points of the distribution of early school leavers;

3. in the absence of long longitudinal data, cross section data can be used only at the price
of strong assumptions, that have important implications on outcomes;

4. general equilibrium effects should be evaluated, especially if the proposed change in the
share of early school leavers is large;

5. unemployment and health are key ingredients in the cost of early school leaving. In
particular, differences in the probability of employment may be more serious than

differences in earnings.
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In the second part of the report, we have looked at the policies implemented by EU member
states to reduce early school leaving. We have highlighted that comparing different policies —
some addressing all students and some others targeted at disadvantaged students - on the basis of
a cost-benefit analysis is a very difficult task. Success in this exercise requires not only accurate
data on outcomes and costs, but also that the same outcomes are considered, that individuals
with similar characteristics are targeted and that similar evaluation methods are applied.

We have shown that polices devoting higher resources to disadvantaged students typically lead
to small individual benefits. However, it is difficult to compare these low returns with those
found for programs involving the whole population of students, because individuals with
different characteristics are likely to differ in terms of their policy responsiveness. In addition, as
the underlying assumptions that have to be met in order to obtain estimates of causal estimates
differ across estimation methods, particular care must be paid when comparing evaluations using

different approaches.

37



References

Angrist ], B Bettinger and M Kremer, (2006). Long-Term educational consequences of secondary school
Vvouchers: evidence from administrative records in Colombia, American Economic Review, Ametrican
Economic Association, vol. 96(3), pages 847-862, June.

Angtist, J, Bettinger, E., Bloom, E., King, E., Kremer, M. (2002), “Vouchers for private schooling in
Colombia: evidence from a randomized natural experiment”, American Economic Review, 92(5), pp. 1535—
58.

Angrist, | and Lavy, V, (1999), Using Maimonides’ rule to estimate the effect of class size on scholastic
achievement, Quarterly Journal of Economics, 114 (2), pp. 533-575.

Anspal S, ] Jarve, E Kallaste, L. Kraut, ML Riis, I Seppo (2011), The cost of school failure in Estonia,
CENTAR

Arendt ] (2005), Does education cause better health? A panel data analysis using school reforms for
identification, Economics of Education Review, 149-160.

Autor D, F Levy and R Murnane, (2002). Upstairs, downstairs: computers and skills on two floors of a
large bank, Industrial and Labor Relations Review, ILR Review, Cornell University, ILR School, vol. 55(3),
pages 432-447, April.

Belfield (2008), The Cost of eatly school-leaving and school failure, mimeo.

Bénabou, R, Kramarz, I and Prost, C, (2009). The French zones d'éducation prioritaire: much ado about
nothingp, Economics of Education Review, Elsevier, vol. 28(3), pages 345-356, June.

Bingley P, MV Jensen and I Walker (2005), The effects of school class size on length of post-compulsory
education: some cost-benefit analysis, IZA4 working paper n. 1605.

Browning, M and Heinesen, E (2007), Class size, teacher hours and educational attainment, Scandinavian
Journal of Economics, 109(2), pp. 415-438.

Brunello G, M Fort, G Weber (2009), Changes in compulsory schooling, education and the distribution of
wages in Burope, Economic Jonrnal, vol. 119(536), pages 516-539

Brunello G , M Fort, N Schneeweis, R Winter-Ebmer (2011), The causal effect of education on health:
what is the role of health behaviors?, 1Z.A Discussion Paper n.5944

Brunello G, Weber G and C Weiss (2012) Books are forever: eatly life conditions, education and lifetime
income," IZA Discussion Papers 6380.

Brunello, G and D Checchi, (2007), Does school tracking affect equality of opportunity? New
international evidence, Economic Policy, vol. 22, pages 781-861, October.

Brunello G, Rocco L, Ariga K and Iwahashi R, (2012) "On the efficiency costs of de-tracking secondary
schools in Eutrope," Education Economics, vol. 20(2), pages 117-138

Brunello, G & Fort, M & Weber, G & Weiss, C, 2013. "Testing the internal validity of compulsory school
reforms as instrument for years of schooling," IZA Discussion Papers 7533.

Cabus S. and De Witte K. (2011), Does school time matter? On the impact of compulsory education age
on school dropout, Economics of Education Review, 1384—1397.

Cabus S and De Witte K (2013), Dropout prevention measures in the Netherlands, an explorative
evaluation, Educational Review, 155-170.

Card, D and Krueger, A, (1992). "Does school quality matter? Returns to education and the characteristics
of public schools in the United States," Journal of Political Economy, University of Chicago Press, vol.
100(1), pages 1-40, February.

Carneiro P. and Heckman J. (2002), Human capital policy, IZA Discussion Paper No. 8§21

Case, A and Deaton A (1999), School quality and educational outcomes in South Africa, Quarterly Journal of
Economies, 114(3), pp. 1047-1084.

38


http://ideas.repec.org/a/aea/aecrev/v96y2006i3p847-862.html
http://ideas.repec.org/a/aea/aecrev/v96y2006i3p847-862.html
http://ideas.repec.org/s/aea/aecrev.html
http://www.sciencedirect.com/science/article/pii/S0272775704000688
http://www.sciencedirect.com/science/article/pii/S0272775704000688
http://ideas.repec.org/a/ilr/articl/v55y2002i3p432-447.html
http://ideas.repec.org/a/ilr/articl/v55y2002i3p432-447.html
http://ideas.repec.org/s/ilr/articl.html
http://ideas.repec.org/a/eee/ecoedu/v28y2009i3p345-356.html
http://ideas.repec.org/a/eee/ecoedu/v28y2009i3p345-356.html
http://ideas.repec.org/s/eee/ecoedu.html
http://scholar.google.it/citations?user=nP64B7wAAAAJ&hl=it&oi=sra
http://scholar.google.it/citations?user=zV0-jCcAAAAJ&hl=it&oi=sra
http://scholar.google.it/citations?user=2xiPd20AAAAJ&hl=it&oi=sra
http://onlinelibrary.wiley.com/doi/10.1111/j.1468-0297.2008.02244.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1468-0297.2008.02244.x/full
http://scholar.google.it/citations?user=zV0-jCcAAAAJ&hl=it&oi=sra
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2020147
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2020147
http://ideas.repec.org/p/iza/izadps/dp6386.html
http://ideas.repec.org/p/iza/izadps/dp6386.html
http://ideas.repec.org/s/iza/izadps.html
http://ideas.repec.org/s/bla/ecpoli.html
http://ideas.repec.org/a/taf/edecon/v20y2012i2p117-138.html
http://ideas.repec.org/a/taf/edecon/v20y2012i2p117-138.html
http://ideas.repec.org/s/taf/edecon.html
http://ideas.repec.org/p/iza/izadps/dp7533.html
http://ideas.repec.org/p/iza/izadps/dp7533.html
http://ideas.repec.org/s/iza/izadps.html
http://ideas.repec.org/a/ucp/jpolec/v100y1992i1p1-40.html
http://ideas.repec.org/a/ucp/jpolec/v100y1992i1p1-40.html
http://ideas.repec.org/s/ucp/jpolec.html
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=434544##
http://ideas.repec.org/p/pri/crcwel/993.html

Case A, Paxson, C. and Islam, M. (2009), Making sense of the labor market height premium: Evidence
from the British Household Panel Survey, Economics Letters, 102(3), pp.174-176.

Chetty R, Friedman J, Hilger N, Saez E, D Whitmore Schanzenbach and D Yagan (2012) How does Your
kindergarten classroom affect your earnings? Evidence from project star, Quarterly Journal of Economics,
1593-1660.

Clark D and Royer H, 2010. The Effect of education on adult health and mortality: evidence from Britain,
NBER Working Papers 16013, National Bureau of Economic Research

Coleman, et al., (1966), Eguality of educational opportunity, Washington, DC: U. S. Government Printing
Office.

Cutler D and Lleras Muney A (2010), Education and health: evaluating theories and evidence, NBER
Working Paper No. 12352

Dearden L, Emmerson C and Meghir C, (2009). Conditional cash transfers and school dropout rates,
Journal of Human Resources, University of Wisconsin Press, vol. 44(4).

De Paola M. (2009), Does teacher quality affect student performance? Evidence from an Italian university,
Bulletin of Economic Research, 61(4), 353-377.

De Paola M., Ponzo M., Scoppa V., (2013). Class size effects on student achievement: heterogeneity
across abilities and fields, Education Economics, 21(2), 135-153.

De Paola M. and Scoppa V. (2011). The effects of class size on the achievement of college students,
Manchester School, 79(6), 1061-1079.

De Paola M. and Scoppa V. and Nistico R., (2012), Monetary incentives and student achievement in a
depressed labor market: results from a randomized experiment, Journal of Human Capital, 6(1), 56 - 85.

Devereux P and Hart R (2010), Forced to be rich? Returns to compulsory schooling in Britain, Economic
Journal, 1345-1364

Eide E and Roman N, (2001), Is participation in high school athletics an investment or a consumption
good? Evidence from high school and beyond, Economics of Education Review, 20, 431-442

European Commission, (2010), Reducing early schoo! leaving, Commission Staff Working Paper, Brussels.

European Foundation for the Improvement of Living and Working Conditions, (2012), NEETs young
people not in enmployment, education or training: characteristics, costs and policy responses in Europe,
European Foundation for the Improvement of Living and Working Conditions, Dublin, Ireland.

Figlio, D and Page, M, (2002). School choice and the distributional effects of ability tracking: does
separation increase inequality? , Journal of Urban Economics, Elsevier, vol. 51(3), pages 497-514, May.

Fredriksson P, B Ockert, H Oosterbeek (2013), Long Term effects of class size, Quarterly Journal of
Economics, pp. 249-285.

Fryer R., (2011), Financial incentives and student achievement: evidence from randomized trials. Quarterly
Journal of Economics.

Garrouste, C (2011), Towards a benchmark on the contribution of education and training to
employability: methodological note, MPRA Paper 37153,

Goos M, A Manning and A Salomons, (2010), Explaining job polarization in Europe: the roles of
technology, globalization and institutions, CEP Discussion Papers 1026, Centre for Economic
Performance

Groot W and H van den Brink (2007), The health effects of education, Economics of Education Review,
pp-186-200

Guven C and Lee WS (2013), Height and cognitive function at older ages: is height a useful summary
measure of early childhood experiences? Health Economics, 22(2), pp. 224-233.

39


http://www.sciencedirect.com/science/article/pii/S0165176508003509
http://www.sciencedirect.com/science/article/pii/S0165176508003509
http://ideas.repec.org/p/nbr/nberwo/16013.html
http://ideas.repec.org/s/nbr/nberwo.html
http://ideas.repec.org/a/uwp/jhriss/v44y2009i4p827-857.html
http://ideas.repec.org/s/bla/manchs.html
http://ideas.repec.org/s/eee/juecon.html
http://scholar.harvard.edu/fryer/publications/financial-incentives-and-student-achievement-evidence-randomized-trials
http://ideas.repec.org/p/pra/mprapa/37153.html
http://ideas.repec.org/p/pra/mprapa/37153.html
http://ideas.repec.org/s/pra/mprapa.html
http://ideas.repec.org/p/cep/cepdps/dp1026.html
http://ideas.repec.org/p/cep/cepdps/dp1026.html
http://ideas.repec.org/s/cep/cepdps.html
http://www.sciencedirect.com/science/journal/02727757
http://onlinelibrary.wiley.com/doi/10.1002/hec.1827/full
http://onlinelibrary.wiley.com/doi/10.1002/hec.1827/full

Hall L. (2012), The effects of reducing tracking in upper secondary school: evidence from a large-scale
pilot scheme, Journal of Human Resources.

Hanushek E (1986), The economics of schooling: production and efficiency in public schools, Journal of
Economic Literature, 1141-1177.

Hanushek E and L Wé&ssmann, (2006). Does educational tracking affect performance and inequality?
Differences- in-differences evidence across countties, Economic Journal, Royal Economic Society, vol.
116(510), pages C63-C76

Holmlund, H, M Lindahal and E Plut, (2011) The causal effect of parents’ schooling on children’s
schooling: A comparison of estimation methods. Journal of Economic Literature, 49 (3), 615-651.

Hoxby, C. (2000), The effects of class size on student achievement: new evidence from population
variation, Quarterly Journal of Economics, 115, pp. 1239-1285.

Leuven E., H. Oostetbeek and B. van der Klaauw, (2010) The effect of financial rewards on students'

achievement: evidence from a randomized experiment, Journal of the Enropean Economic Association, 8(6),
1243-1265.

Jakubowski (2010), Institutional tracking and achievement growth: exploring difference-in-differences
approach to PIRLS, TIMSS, and PISA Data, in Quality and Inequality of Education.

Kempter, D, Juerges H and Reinhold S, (2011), Changes in compulsory schooling and the causal effect of
education on health: Evidence from Germany', Journal of Health Economics 30(2), 340

Kremer M, Miguel E. and Thornton R, 2009. Incentives to learn, The Review of Economics and Statistics, MI'T
Press, vol. 91(3), pages 437-456, August.

Krueger A and Whitmore D (2001), The effect of attending a small class in the early grades on college-
test taking and middle school test results: evidence from project Star, Economic Journal, 111(468), pp.1-
28.

Krueger, A (1999), Experimental estimates of educational production functions, Quarterly Journal of
Economics, 114 (2), pp. 497-532.

Krueger, A. (2003), Economic considerations and class size, Economic Jonrnal 113, 34-F63.

Lochner L and Moretti E, (2004), The effect of education on crime: evidence from prison inmates, arrests,
and self-reports, American Economic Review, vol. 94(1), pages 155-189.

Lochner, L (2011), Non-production benefits of education: crime, health, and good citizenship, Working
Paper 16722, National Bureau of Economic Research (NBER).

Leuven E, Oosterbeck H and Ronning M (2008), Quasi-experimental estimates of the effect of class size
on achievement in Norway, Scandinavian Journal of Economics, 110(4), pp. 663-693.

Leuven E, Lindahl M, Oosterbeck H, and Webbink D (2007), The effects of extra funding for
disadvantaged pupils on achivement, Review of Economics and Statistics, 89(4): 721-736

Levin H, Belfield C, Hollands F, Brooks Bowden A, Cheng H, Shand R, , Pan Y and Hanisch-Cerda B,
(2012), Cost — effectiveness analysis of interventions that improve high school completion, Teacher
College, Columbia University.

Lipscomb S (2007), Secondary school extracurricular involvement and academic achievement: a fixed
effects approach, Economics of Education Review, 26, pp.463—472.

Machin S. and S McNally, 2012, The evaluation of English education policies, National Institute Economic
Revierw.

Machin S, McNally S and Meghir C, 2004. Improving pupil performance in English secondary schools:
excellence in cities, Journal of the European Economic Association, MIT Press, vol. 2(2-3), pages 396-405,
04/05.

Machin §, Marie O and Vuji¢ S, (2011), The crime reducing effect of education, Economic Journal, vol.
121(552), pages 463-484.

40


http://jhr.uwpress.org/content/47/1/237.short
http://jhr.uwpress.org/content/47/1/237.short
http://ideas.repec.org/a/ecj/econjl/v116y2006i510pc63-c76.html
http://ideas.repec.org/a/ecj/econjl/v116y2006i510pc63-c76.html
http://ideas.repec.org/s/ecj/econjl.html
http://ideas.repec.org/s/tpr/jeurec.html
http://link.springer.com/chapter/10.1007/978-90-481-3993-4_3
http://link.springer.com/chapter/10.1007/978-90-481-3993-4_3
http://ideas.repec.org/a/tpr/restat/v91y2009i3p437-456.html
http://ideas.repec.org/a/aea/aecrev/v94y2004i1p155-189.html
http://ideas.repec.org/a/aea/aecrev/v94y2004i1p155-189.html
http://ideas.repec.org/s/aea/aecrev.html
http://www.economists.nl/files/20080415-classnoApril08b.pdf
http://www.economists.nl/files/20080415-classnoApril08b.pdf
http://scholar.google.it/citations?user=Hb6LiN4AAAAJ&hl=it&oi=sra
http://ner.sagepub.com/content/219/1/R15.short
http://ideas.repec.org/a/tpr/jeurec/v2y2004i2-3p396-405.html
http://ideas.repec.org/a/tpr/jeurec/v2y2004i2-3p396-405.html
http://ideas.repec.org/s/tpr/jeurec.html
http://ideas.repec.org/a/ecj/econjl/v121y2011i552p463-484.html
http://ideas.repec.org/s/ecj/econjl.html

Goux D, Gurgand M, Maurin, E. (2013) Implication des parents et prevention du decrochage scolare,
Rapport intermediaire d’evaluation, Ecole D’Economie de Paris.

Mazumder, B (2008), "Does education improve health: A re-examination of the evidence from
compulsory schooling laws', Economic Perspectives, 33(2), 1

Meierkord A and Mascherini M (2012), Preventing and re-integrating early school leavers - a meta evaluation of policies
implemented in 7 Enropean Member States. Buropean Foundation for the Improvement of Living and
Working Conditions, Dublin, Ireland

Moretti, E Jacob B and Lefgren L (2007), The dynamics of criminal behavior, Journal of Human Resources,
42(3), 2007

Moretti E (2007), crime and the cost of criminal justice, in Belfield C and Levin H, Price we Pay, Brookings
Institution, Washington.

Muenning P. (2007), Consequences in health status and costs, in Belfield C and Levin H, Price we Pay,
Brookings Institution, Washington.

Murtin F and Viarengo M, 2011, The Expansion and convergence of compulsory schooling in Western
Europe, 1950-2000, Economica, London School of Economics and Political Science, vol. 78(311), pages
501-522, 07.

Oreopoulos P (2006), Estimating average and local average treatment effects of education when
compulsory schooling laws really matter, Awmerican Economic Review, 152-175.

Oreopoulos P (2007), Do dropouts drop out too soon? Wealth, health and happiness from compulsory
schooling, Journal of Public Economics, 2213-2229

Pekkarinen, T, R Uusitalo, and S Kerr (2009). School tracking and intergenerational income mobility:
Evidence from the Finnish comprehensive school reform. Journal of Public Economics, 93, 965-973.

Persico, N, Postlewaite, A and Silverman, D (2004). The effect of adolescent experience on labor market
outcomes: The case of height. Journal of Political Economy, 112, 1019-1053.

Pfeifer C and Cornelilen T (2010), The impact of participation in sports on educational attainment. New
evidence from Germany, Economics of Education Review, 29, 94-103.

Psacharopoulos G (2007), The costs of school failure: A feasibility study, European Expert Network on
Economics of Education (EENEE) for the European Commission.

Rockoff, J. (2004), The Impact of individual teachers on student achievement: evidence from panel data,
American Economic Review, 94(2), 247-252.

Rouse, C, (2007), Consequences for the labor market, in Belfield C and Levin H, Price we Pay, Brookings
Institution, Washington.

Schultz, T. P. (2004), School subsidies for the poor: evaluating Mexico’s Progresa poverty program, Journal
of Development Economics, 37, pp.199-250.

Silles, M., (2011), The intergenerational effects of parental schooling on the cognitive and non-cognitive
development of children, Economics of Education Review, 30(2), 258-268.

Spence, A. M., (1974), Market signaling: informational transfer in hiring and related screening processes. Cambridge:
Harvard University Press, 1974.

Stevenson B. (2010), Beyond the classroom: using title IX to measure the return to high school sports,
Review of Economics and Statistics, 92(2), pp. 284-301

Van Kippersluis, H, O'Donnell O and van Doosslaer E, (2011), Long run returns to education: does
schooling lead to an extended old age?, Journal of Human Resonrces, 46(4), 695{721.

Waldfogel ], Garfinkel, I and Kelly B, (2007), Welfare and the cost of public assistance, in Belfield C and
Levin H, Price we Pay, Brookings Institution, Washington.

41


http://ideas.repec.org/a/bla/econom/v78y2011i311p501-522.html
http://ideas.repec.org/a/bla/econom/v78y2011i311p501-522.html
http://ideas.repec.org/s/bla/econom.html
http://www.jstor.org/stable/10.2307/30034359
http://www.jstor.org/stable/10.2307/30034359
http://www.sciencedirect.com/science/article/pii/S0047272707000138
http://www.sciencedirect.com/science/article/pii/S0047272707000138
http://ideas.repec.org/s/aea/aecrev.html
http://ideas.repec.org/a/eee/ecoedu/v30y2011i2p258-268.html
http://ideas.repec.org/a/eee/ecoedu/v30y2011i2p258-268.html
http://ideas.repec.org/s/eee/ecoedu.html
http://ideas.repec.org/a/tpr/restat/v92y2010i2p284-301.html
http://ideas.repec.org/s/tpr/restat.html

Wenger, J. (2002). Does the dropout age matter? How mandatory schooling laws impact high school
completion and school choice. Public Finance and Management, 2(4), 507-543.

42



Relative employment growth (percent)

Percentage point change in share of hrs worked
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Figure 2. European-Wide Polarization, 1993-2006

AN

0

-.05
!

-1

T T T T T T T
1.45 1.65 1.85 2.05 225 2.45 2.65
Log mean wage of occupation-industry cells

Note: Employment pooled across countries. 1993-2006 long difference: employment shares
for 1993 and/or 2006 imputed on the basis of average annual growth rates for countries
with shorter data spans.

Source: Goos, Manning, Salomons, 2010

46



EENEE Analytical Reports

17

16

15

14

13

12

11

10

Giorgio Brunello
Maria de Paola

Samuel Muehlemann
Stefan C. Wolter

Hessel Oosterbeek
Susanne Link

Marc Piopiunik

Paul Ryan

Daniel Minich

Erik Plug

George Psacharopoulos

Martin Schlotter

Adrien Bouguen
Marc Gurgand

Torberg Falch
Hessel Oosterbeek

Reinhilde Veugelers

Giorgio Brunello
Martin Schlotter

Eric A. Hanushek
Ludger Woessmann

George Psacharopoulos

Martin Schlotter

Martin Schlotter
Guido Schwerdt
Ludger Woessmann

Martin Schlotter
Martin Schlotter
Guido Schwerdt

Ludger Woessmann

George Psacharopoulos

The costs of early school leaving in Europe

Return on investment of apprenticeship systems for enterprises:
Evidence from cost-benefit analyses

The Financing of Adult Learning

Developing key skills: What can we learn from various national
approaches?

Improving the transition between education/training and the labour
market: What can we learn from various national approaches?

Equity in and through Education and Training: Indicators and
Priorities

Randomized Controlled Experiments in Education

Financing lifelong learning: Funding mechanisms in education and
training

A Policy Agenda for Improving Access to Higher Education in the EU

Non Cognitive Skills and Personality Traits: Labour Market Relevance
and their Development in E&T Systems

The Cost of Low Educational Achievement in the European Union

Skills for Employability, Economic Growth and Innovation:
Monitoring the Relevance of Education and Training Systems

Methods for Causal Evaluation of Education Policies and Practices:
An Econometric Toolbox

Origins and Consequences of Changes in Labour Market Skill Needs

The Future of European Education and Training Systems:
Key Challenges and their Implications

The Costs of School Failure — A Feasibility Study



1  Ludger Woessmann Efficiency and Equity in European Education and Training Systems
Gabriela Schuetz



	EENEE_AR17 Title Page.pdf
	EENEE_AR17.pdf
	The costs of early school leaving in Europe_noformule_revised_Commissione_ohne_Figure.pdf
	EENEE_AR17_figure.pdf
	Back Matter.pdf


